A guide by the idea that the rate of SN 2 substitution reactions are highly affected by the charge of the atoms at or near to the reaction center Effects of a New Set of Computed Additive Parameters on the Rate … 8 together and the bond length between carbon atom and the leaving group. Also the total strain energy of reacting molecules has great effects on the reaction rate. The present work employed high level ab nitio calculation (RHF/3-21G) in order to calculate the above parameters for a set of fifteen bromoalkyl amines undergoing. SN 2 replacement reaction of the bromide ion by hydrogen thiosulphate ion in acidic medium.
INTRODUCTION
In the recent years the theoretical calculations have gained a lot interest due to the fast development in computing facilities (1) (2) (3) (4) which lead to the easiness in calculating many physical properties for organic molecules. On the other hand, the reliability and realness of these calculations can be estimated by correlation of these calculated properties with some experimental values such as pK for the molecules under investigation (5) .
Recently the rate constants for the SN 1 substitution reaction of bromide group by thiosulphate in a basic medium have been correlated with some theoretically calculated physical properties of the reacting molecules (6) .In the present work the rate constants for the same reaction in an acidic medium are correlated with some theoretically calculated physical properties of the reacting molecules, such as electron density at reaction center, bond length between the carbon atom and leaving bromide atom, together with the total strain energy of the reacting molecules.
METHOD
All the values of the rate constants were taken from our previous ref. (7) . The geometries of fifteen bromoalkyl amines were optimized using ab nitio calculations. These calculations were performed with GAMESS software, at the restricted Hartree-Fock level by using standard (3-21G) basis set. These optimized geometries were then used to compute the charge on the carbon and bromide atoms, bond length coupled with the total strain energy, using molecular mechanic method (MM2). The correlation has been done using the following equation Y= a + b 1 x 1 +b 2 x 2 +---------b n x n Where y is a dependent variable represent the rate for the reaction, a is a reference constant and b 1 ,b 2 ---b n are the coefficient of the independent variable x 1 ,x 2 ---x n
RESULT AND DISSCOSION
The reaction between the hydrogen thiosulphate ion and bromoalkylamines in an acidic medium is proceeded (8) via SN 2 mechanism as shown in the following scheme:
It is clear from the above scheme that the reaction is proceeded by a direct attachment of the hydrogen thiosulphate ion on the methylene group. According to the above mechanism one can expect is the rate of reaction is highly dependent on the electronic properties of the atom at or near to reaction center. One of these important (5) properties are the charge at the carbon atom attached to the bromide atom together with charge on the bromide atoms. On the other hand, the bond length of C-Br(2) and the total strain energy of the reacting molecules were calculated. These results are shown in Table I . Firstly we tried to find the relation between the structure of the reacting molecules with the calculated physical properties. These results pointed out that the charge at the carbon atom of methylene group attached to the bromide atom decreases as the substituent size on the amino group varies from hydrogen to isopropyl group Figure I a. On the other hand, there is a pronounce decrease in the charge at the carbon atom as the number of ethylene groups increased in the molecules. Figure The charge at the bromide atoms showed a little variation on changing the substituent at the amino group and changing the length of the reaction molecules. Figure II 
Figure II shows the charge variations of the bromide atom
The calculations of the total strain energy of the molecules revealed that the energy increased as the bulkiness of alkyl substituted at the amino group increased while the length of the molecules has litle effect on the energy as shown in Figure III . 
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Figure IV (a, b) :the variation of calculated C-Br bond length with the bulkiness of substituted alkyl
The above results showed that the variation of some calculated physical properties occured in the manner consistent with chemical intuition. Further more any success of these calculated properties can be ascertained by correlation of these calculated properties with some experimental values. So that the above calculated properties are singly correlated with rate constant of SN 2 substitution reaction between hydrogen thiosulphate ion with bromoalkyl amines. The results obtained are listed in; Table II for N,N-disubstituted bromoethyl amine, Table III for N,N-disubstituted bromopropyl amine, Table IV for N,N-disubstituted bromobutyl amine and Table V for bromoalkyl amine. A correlation analysis between the charge at the carbon of ethylene group attached to the bromide atom with experimental values of the rate constants in a series of disubstituted bromoalkyl amine gave a good correlation with values of R equal 0.963 and 0.99 for N-substituted bromopropyl amines and bromoalkyl amines respectively (Table III &  V) . While the value of R for N, N -disubstituted bromoethyl and butyl amines are 0.609 and 0.463 respectively. This decrease in value of R in the case of ethyl and butyl amines reveals that in addition to charge on the reaction center there are another factors affecting the reaction rate such as the strain energy, C-Br bond length and charge on the bromide group. On the other hand a correlation between charge on the bromide and the rate constant gave the same results.
The strain energy of the molecules and bond length between the C-Br have a less influence on the reaction rate. A multiple correlation shows that the value of R becomes almost near to unity when two parameters are introduced in the calculations.
CONCLOSION
Finally it can be conclude that the rate constant of SN2 substitution reaction is mainly affected by correlation parameters introduced in this calculation as on the reaction rate, otherwise can not be done, and also can be used for determining the effects of substituent on these reactions.
